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ABSTRACT
,427525 ,'\

This report describes the Macro Output-Input System,
programming package for the IBM 7090 designed to make the
tasks of reading input and writing output as easy to pro-
gram as simple addition and subtraction. The advantages
and capabilities of the system are described along with
numerous examples illustrating its usage.
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MOIST

The Macro Output-Input SysTem

- Purpose of the System:

The Macro Qutput-Input SysTem ("MOIST"), was designed to
make the tasks of reading input and writing output as easy for
the programmer to code as addition and subtraction. The con-
cept is to free the 7090 programmer entirely from such chores
as having to code his own individually tailored machine language
input-output routines, having to improvise page eject and pagin-
ation routines, or having to write Fortran subroutines for data
transmission, thereby leaving him more time to concentrate on
other facets of his work. Using MOIST, input and output is
accomplished conveniently by macro instructions which are coded
by the programmer in the same manner as he codes the ordinary
machine instructions. In order to maintain system simplicity,
the number of MOIST instructions necessary to perform each data
transmission has been kept to a minimum; in most cases only one
MOIST instruction is required to read or write a desired amount
of data in the desired form. The total number of different macro
instructions that comprise MOIST was purposely kept small so as
to avoid confusing the programmer with an abundance of new and
strange instructions. In order to use MOIST efficiently, the
programmer need not be familiar with the actual construction and
inner operation of the macro instructions themselves.

A programmer, like most other people, can usually be counted
on to greet any new thing with reluctance, and to find a large
number of reasons why the new thing should not be used. For
this reason it was recognized that the major factor affecting
early programmer acceptance of the Macro Output-Input System
is not that it must be simple to use, (this, too, of course),
but that the programmer must be convinced that it is easy (and
desirable) to use. For this reason the MOIST Manual (which com-
pletely explains how to use MOIST) practices what it preaches:
the MOIST Manual is itself the output from a 7090 program which
was written in IBMAP and which uses MOIST exclusively for all its
data transmissions.




Description and Advantages of the System:

MOIST enables the programmer to accomplish data input and
output easily and efficiently without leaving either the IBMAP
or the FAP assembly language. Twelve macro instructions (two
others are nested macros used internally by MOIST) are embodied
in the system. These instructions have the capability to read
and write numeric, alphanumeric, and tabular data. A page eject
and page numbering routine is built into the system, and MOIST
handles these chores (allowing 59 lines of output from MOIST per
page) automatically with no programmer intervention whatsoever.
All output can be automatically centered across the page, left-
or right-justified on the page, or placed in any other position
on the page--all at the programmer's option.

Alphanumeric output of up to 114 characters can be accomp-
lished using the single instruction, PRINT, followed by an ETC
card. A single PRINT statement with no following ETC card can
handle up to 57 characters of output. Output of the form "BETA=
22.3243" can also be accomplished on one coded line using the
instruction WRITE or WRITEC. Coding the operation HEAD (HEDD in
MOIST for FAP, called MOIST-F), followed by an alphanumeric
message of up to 60 characters, produces a heading, consisting
of the message, which will appear at the top of every following
output page, automatically centered across the page. This also
requires but one line of code. HEAD (or HEDD) may be coded in
a program as many times as it is desired to change the heading.
Lines may be skipped on the output page using SKIP, and a page
may be ejected at the programmer's option (thereby overriding
the automatic pagination routine) by coding NUPAGE. Output of
numeric and alphanumeric data in columnar format may be handled
by using the DATA instruction. DATA will output from 1 to 10
columns of data centered across the page, and will divide the
columns of data, which may be of any length, into any desired
block size (where each block of data is separated from the next
by two blank lines) at the programmer's option. DATA also has
built into it an error routine, incorporating a diagnostic
message, which takes action when certain programmer or keypunch
errors occur. If the programmer desires to have column headings
centered above the columns of data, which are themselves centered
on the page, he may use the instruction COLHED. COLHED accepts
column headings of up to 11 alphanumeric characters.



In addition, MOIST offers the programmer an instruction
which is especially designed for debugging (WRITE, WRITEC, and
DATA all have debugging applications as well). SNAP, when
coded in any one of its three forms, saves and produces on the
output page the contents of the accumulator (P and Q bits in-
cluded), the multiplier-quotient, the sense indicators, index
registers 1, 2, and 4 (MOIST has not yet been adapted for the
7094), and the location counter.

The system is so constructed that each of the 12 macro in-
structions available to the programmer organizes and stores the
information contained in its arguments and then transfers for
verification and diagnostic action (if any) and data transmission
to one or more of four subroutines. These subroutines are "Most"”,
which implements the HEAD (HEDD in MOIST-F), PRINT, PRINTC, SKIP,
INDENT, NUPAGE, DATA, and COLHED instructions and which requires
883 core storage locations (890 in MOIST-F); "Writ", which im-
plements the WRITE and WRITEC instructions and requires 101 core
locations (in both systems); "Inpt", which implements the INPUT
instruction and requires 105 core locations (109 in MOIST-F);
and "Snap"”, which implements the SNAP instruction and requires
53 core locations (55 in MOIST-F). All of these subroutines re-
fer to the Fortran IV (Fortran II for MOIST-F) read-write library
subroutine which is ultimately responsible for the actual trans-
mission of data. The "Most" subroutine, which also incorporates
the automatic page eject and page numbering routines, must be in
core at execution time if any output is to be written; "wWrit"
and "Snap" are only required if the instructions which they im-
plement are present in the user's program. If MOIST is only to
be used to read input, the "Inpt" subroutine is all that is re-
quired.

One of the major advantages of MOIST is that it is easier
to use than Fortran for accomplishing the forms of data trans-
mission that have been described. This point is made particu-
larly clear when the amount of Fortran code that must be written
to accomplish data transmission equivalent to some of the MOIST
instructions (DATA and COLHED, for example) is examined. Several
examples of this are presented in the MOIST Manual, which is in-
cluded in this report as an appendix. However, it must be made
clear that Fortran, being a complete language, is much more
flexible than MOIST, which is only an input/output system designed
to be used with a language (IBMAP or FAP). 1In fact, one appli-
cation of MOIST is its use in an IBMAP subroutine to handle large
amounts of I/0 for a Fortran IV (or Cobol) main program, or in a
FAP subroutine to handle large amounts of I/0 for a Fortran II
main program.



The MOIST Manual--A Prefatory Note:

The MOIST Manual is actually the output from a 7090 pro-
gram written in IBMAP, the IBJOB Processor assembly language.
The program producing the MOIST Manual uses MOIST exclusively
for writing the output. The Manual program occupies 22,500
cells (9,586 decimal) and requires 1.31 min. to assemble using
729 V tape drives. The loader requires 0.65 min. to load the
Manual program and the four MOIST subroutines. The execution
of the Manual program, which produces the 1,347 line, 41 page
MOIST Manual, is accomplished in 0.31 min.

This Manual is unlike other manuals in two respects. First,
it is itself a demonstration of the system that it describes.
And second, the examples given to illustrate each output instruc-
tion are "living" in the sense that they have not been copied
from other listings and included here; rather, these are the
"other" listings. For this reason it is felt that this Manual
can be of more than ordinary assistance to the programmer: not
only is every line of the Manual in some sense an example of the
system, but, in particular, there are over 30 examples in the
Manual, which were chosen expressly to test the system, and to
answer many of the typical questions of the kind, "what would
happen if this were coded". This has been done because it is
felt that this is what a programmer wants to see when he is first
presented with a system of this nature. Moreover it was felt
that a system which can survive a test of this sort is more likely
than not to win the confidence of the programmer and be used by
him, and this is, after all, the ultimate aim here.

Also included in the Manual is a fairly extensive comparison
of MOIST with FORTRAN. This is in the form of coding examples
showing the comparative levels of difficulty in using each system
and the advantages obtained by using MOIST.

An attempt has been made to include in the Manual, in words
and "pictures", sufficient temptation to interest a programmer
in the MOIST system, in addition to giving him all the information
necessary to use the system.




APPENDIX

THE MOIST MANUAL
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